PERMIT BOILERPLATE PROCEDURES
FOR SMALL BOILERSFIRING WOOD, WOOD WASTE,
WOOD/BARK, AND/OR BARK WASTE

PURPOSE

To specify requirenents for permt approval for wood, wood waste,
wood/ bar k, or bark waste fired boilers having a maxi mum desi gn heat
I nput capacity from 350,000 BTU per hour through 100 m!llion BTU per
hour. Boilers burning wod, wood waste, wood/bark, or bark waste
with distillate oil and/or gaseous fuels may utilize this
boil erplate in conbination with other approved permt boilerplates
(i.e. small gas and distillate oil fired units or residual oil fired
units) provided that all the requirenents in this boilerplate are
nmet . This boilerplate does not apply to boilers subject to
Prevention of Significant Deterioration (PSD) or Nonattai nnment
permt review Addi tional details concerning applicability are
given in Section VI.A of these procedures.

This boilerplate is neant to provide a guideline for the mninmm

requirenents of the Departnment of Environnental Quality - Air
Di vi si on.

REFERENCES

Commonweal th of Virginia Admnistrative Code (VAC); Chapter 50,
Article 1 (9 VAC 5-50-60 et seq.) through Article 5 (9 VAC 5-50-400

et seq.); Chapter 80, Part I, 9 VAC 5-80-10 (formerly [1120-08-01);
40 CFR 60.40c through 60.48c (NSPS, Subpart Dc).

DEFI NI T1 ONS

The follow ng definitions are for use in this guideline and do not
necessarily have the sanme neaning in other portions of the
regul ati ons.

Affected facility - with reference to a stationary source, any
apparatus to which a standard is applicable.

Annual capacity factor - the ratio between the actual heat input to
a steam generating unit from an individual fuel or conbination of
fuels during a period of 12 consecutive cal endar nonths and the
potential heat input to the steamgenerating unit fromall fuels had
the steam generating unit been operated for 8760 hours during that
12-nmonth period at the maxi num design heat input capacity.

Construction - fabrication, erection, or installation of an
em ssions unit.

Em ssions unit - any part of a stationary source which emts or
woul d have the potential to emit any air pollutant.
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Existing facility - wth reference to a stationary source, any
apparatus of the type for which a standard is pronulgated in 40 CFR
60, and the construction or nodification of which was conmmenced
before the date of proposal of that standard; or any apparatus which
could be altered in such a way as to be of that type. (Al so see

definition of Aexisting sourcell under 9 VAC 5-10-20)

Maxi mum design heat input capacity - the ability of a steam
generating unit to conbust a stated maxi mum anmount of fuel (or
conmbi nation of fuels) on a steady state basis as determ ned by the
physi cal design and characteristics of the steam generating unit.

Modification - (From 40 CFR 60.14) any physical or operational
change to an existing facility which results in an increase in the
emssion rate to the atnosphere of any air pollutant to which a
standard applies.

( From 9VAC5-80-10B.3.) Any physical changein, changeinthe method of operation of, or
addition to, an emissions unit which increases the uncontrolled emission rate of any air
pollutant emitted into the atmosphere by the unit or which results in the emission of any air
pollutant into the atmosphere not previousy emitted. (Also see full definition of
"modification” under 9 VAC 5-80-10B.3.)

Reconstruction - the replacement of an emissions unit or its componentsto such an extent that
the fixed capital cost of the new components exceeds 50 percent of the fixed capital costs
required to construct a comparable entirely new unit.

Steam generating unit - adevice that combusts any fuel and produces steam or heats water or
any other heat transfer medium.

Wood - meanswood, wood residue, bark, or any derivativefuel or residuethereof, inany form
including but not limited to sawdust, sander dust, wood chips, scraps, slabs, millings, shavings,
and processed pellets made from wood or other forest residues and including any wood which
has affixed thereto paint and/or finishing material.

FUEL QUALI TY SPECI FI CATI ONS

1. Heat content

The heat content of the wood shall be initially provided and
docunented by the applicant. The heat content value reported
should conform to the fuel on an "as fired" basis, and on a
hi gher heating val ue basis. The noisture content of the wood on
an "as fired" basis shall also be reported by the applicant in
the permt application.

EM SSI ONS CALCULATI ONS
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Criteria Pollutant Em ssion Factors

The following factors are as listed in AP-42, Chapter 1, Section
6 (dated 10/96). The follow ng em ssion factors can be used to
cal cul ate uncontrolled em ssions for units firing the specified
fuel (s) without other nore appropriate em ssion factors:

Bar k SCC 1-02-009-01
PM 47 pounds per ton fuel burned & 1-02-009-04
PM 10 16. 8 ! & 1-03-009-01
CO 13.6 !

SO, 0.15
NO, 1.5
VvQoC 0.22

Wood/ bar k SCC 1-02-009-02
TSP 7.2 pounds per ton fuel burned & 1-02-009-05
PM 10 6. 48 ! & 1-03-009-02
CO 13.6 !

SO, 0.15 "
NOy 15 "
VOC 0.22 "

Wood SCC 1-02-009-03
PM 8.8 pounds per ton fuel burned & 1-02-009-06
PM-10* 8.8 " & 1-03-009-03
CO 13.6 "

SO, 0.15 "
NOy 15 "
VOC 0.22 "

* Use PM-10 = PM

These factors may also be used to calculate expected emissions for all cited pollutants,
and allowable emissions for pollutants other than particulate matter provided any
applicable pollution control efficiency factors, and/or permit throughput limitations are
used inthe calculations. Expected and allowabl e particul ate matter emission limits should
be based on the BACT emission limit of 0.1 or 0.3 Ib/10° BTU, whichever applies, as
specifiedin V.D. Stack test data from comparable units may be used at the discretion of
the permit engineer.

Toxi ¢ Em ssion Factors

These factors are for all wood fuels and all boiler sizes from
AP-42, Section 1.6, dated Cctober 1996. Only priority pollutants
with TLVs are included in the table. The priority pollutants
wi thout TLVs were evaluated using a surrogate TLV and were
determ ned to be exenpt when formal dehyde is exenpt; refer to
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Cal cul ations to determ ne toxic
in accordance wth

rates should be done
Also |isted are the specific boiler cut-
bel ow whi ch the specified toxic pollutant will be

Em ssion Factors for Priority Toxic Pollutants from Wod
Wast e Conbusti on
Pol | ut ant Avg. Em EER EER Blr. size
Fctr. cut of f
Vol ati | e conpounds | b/ T | b/ hr T/ yr VBt u/ hr
Acet al dehvde 1 9%2e-0NR ! 01 26 1 27 QR?2 4
Acrol ein 4.0e-06| 0.02277( 0.03335 17,131.8
Benzene 9. 95e-03 2.112 4. 64 958. 2
2, 4-Di ni trophenol 4. 23e- 06 0. 0132 0. 029 14, 087. 2
For mal dehyde 8. 2e-03 0. 0825 0.174 43. 6
Napht hal ene 3.39%e-03 2.607 7.54 4,570. 3
Phenol s 1.47e-05 1.254 2.755 385, 099. 2
Met al s
Arsenic 8. 53e-05 0.0132 0. 029 698. 6
Cadm um 2.12e-05 0.0033| 0.00725 702. 7
Chl ori ne 7.8e-03 0. 0957 2.175 110.4
Chrom um (Tot al ) 1. 56e-04 0. 033 0. 0725 955.0
Chrom um (V1) 4. 6e- 05 0. 0033| 0.00725 323.9
Cobal t 1.3e-04 0.0033| 0.00725 114. 6
Manganese 1. 26e-02 0. 33 0.725 118. 2
Mer cury 5. 15e- 06| 0.00099| 0.00145 578.5
Ni ckel 6. 90e- 05 0. 0066 0. 0145 431. 8
Sel eni um 4. 59e- 05 0. 0132 0. 029 1, 298. 2
Exanple calculations are outlined in Appendix A of these
pr ocedur es. Below is an exanple the cut-off size

cal cul ati ons:

Formaldehyde
TLV-TWA 1.2 mg/m®
TLV-STEL 2.5 mg/m*

EER(Ib/hr) = 2.5 * 0.033 = 0.0825 Ib/hr

EER(T/yr) = 1.2 * 0.145 = 0.174 T/yr

Page 4

Emission factor - 8.2 x 10° Ib/T
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0.0825 Ib/hr* 4500 Btu/lb* 2000 Ib/T
0.0082 Ib/T* 1x10° BtwMMBtU
0.174 T/yr* 4500 Btw/lb* 2000 Ib/T
0.00821b/T* 1x10° BtwWMMBtU* 8760 hr/yr

=90.5 MMBtu/hr

= 43.6 MMBtu/hr

Em ssion Controls and BACT

All wood fired boilers having a maxi num design heat input
capacity from0.35-100 mllion BTU per hour nust have sone type
of particulate matter control device and NSPS Subpart Dc applies
to those units 10 mllion BTU per hour and nore. The follow ng
list is an overview of sonme typical em ssion control devices nost
commonly used on wood fired boilers, and is provided for
ref erence purposes only:

1. multicyclone mechanical collector - generally used on wood
fired boilers not required to neet the 0.1 1b/10° BTU
particulate matter limt,

2. multiple nulticyclone nechanical <collectors in series -
acceptable for use on units required to neet the 0.1 | b/ 10°
BTU prOV|ded the resultant em ssion rate conforns to the 0.1
| b/ 10° BTU limt,

3. wet scrubbers - acceptable for units required to neet the 0.1
| b/ 10° BTU,

4, nultlcyclone mechani cal collector in series with wet scrubber
- acceptable for units required to nmeet the 0.1 |b/10° BTU.

BACT for particulate em ssions from wod fired boilers is the
followi ng, at a m ni mum

1. wood fired boilers with maxi num desi gn heat input capacity of
| ess than 30 million BTU per hour, or a maxinmm design heat
i nput capacity greater than 30 mllion BTU per hour but annual
capacity factor less than or equal to 30% 0.3 |b/10° BTU,

2. wood fired boilers with maxi num desi gn heat input capacity of
30 through 100 mllion BTU per hour and an annual capacity
factor greater than 30% 0.1 |b/10° BTU.

6. REQUI REMENTS

1.

Applicability

This boilerplate applies to construction, nodi fi cati on,
reconstruction, or relocation of boilers fired by wood having a
maxi nrum desi gn heat input capacity from 350,000 BTU per hour
through 100 mllion BTU per hour. This boilerplate does not
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apply to boilers subject to PSD or Nonattainnent permtting
regul ati ons.

NSPS Appl i cability

NSPS Subpart Dc applies to construction, nodification, or
reconstruction of boilers after June 9, 1989, fired by wood
having a maxi num design heat input capacity from 10 mllion
through 100 mllion BTU per hour. Al though no specific
provi sions are specified for NSPS units |less than 30 mllion BTU
per hour (other than reporting and recordkeeping requirenents),
NSPS desi gnati on shoul d appear on, and EPA notification should be
made for all permts issued for those units with a maxi num desi gn
heat input capacity greater than or equal to 10 mllion BTU per
hour, and | ess than or equal to 100 mllion BTU per hour.

Permt limts

1. Permt limts are required for each criteria pollutant as
specified by current agency policy, currently those having
recommended em ssions equal to or greater than 0.5 ton per
year .

2. For wunits burning wood and gas, wood and oil, or wood, oil and
gas, hourly emssion limts are set at the highest cal cul ated
em ssion rate of that calculated for any fuel individually.

Annual emssion limts are based on the permtted conbi nation
of fuel that produces the highest em ssion rate.

3. The gas and/or distillate oil fired boiler boilerplate
procedures should be referenced, and can be conbi ned, for wood
fired boilers burning oil and/or gas, provided all conditions
of this boilerplate are net.

4. Particulate matter emssion limts in pounds per mllion BTU
are required for all units at a minimum Permt limts for
units rated from 350,000 BTU per hour to less than 30 mllion
BTU per hour nust be set at 0.3 Ib/10° at a minimum and units
from 30 mllion through 100 mllion BTU per hour nust have
permit limts no greater than 0.1 |b/10° BTU per hour. Units
from30 - 100 mllion BTU per hour may not have to neet the
| oner particulate standard if the cal cul ated annual capacity
factor is 30%or |ess.

5. If the unit's annual capacity factor is used to exenpt it from
an NSPS emission Iimt and/or nonitoring requirenents, the
permt shall include a federally enforceable condition
[imting the annual capacity factor to 30% or | ess.

6. Emssion limts for toxic pollutants shoul d be established and
included in the permt in accordance with current agency

policy.
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Opaci ty

Visible em ssions shall not exceed 20 percent opacity except
during one six-mnute period in any one hour in which visible
em ssions shall not exceed 27 percent opacity. This condition
applies at all tinmes except during startup, shutdown, or
mal f uncti on.

Toxi ¢ Pollutants

A toxic pollutant review may be required for wood fired boilers
I n accordance with approved agency policies and procedures. It
may be necessary to perform a toxic pollutant review on a
facility-wi de basis. Toxic pollutant em ssion factors are cited
in Section V of these procedures, and those specified toxic
pol lutants may be anal yzed.

Fuel sanpling

No wood fuel sanpling is required other than the initial
determ nation of "as fired" heat and npi sture content.

Em ssions Monitoring

Wod fired units having a maxi num desi gn heat input capacity of
30 mllion through 100 mllion BTU per hour shall install,
calibrate, nmaintain, operate and record the output of a
Conti nuous Em ssion Mnitoring System (CEMS) for neasuring the
opacity of the em ssions discharged to the atnosphere. The
opacity CEMS shall be operated in accordance with the applicable
procedures under Performance Specification 1 (Appendix B of 40
CFR 60). The span value of the opacity CEMS shall be between 60
and 80 percent. Units required to have opacity nonitors shal
conduct a CEMS perfornmance eval uati on.

Em ssi ons/ Conpl i ance Testing

1. Athree hour opacity test (total time of observations greater
than 3 hours, thirty 6-mnute averages) is required for all
wood fired units with a maxi nrum desi gn heat input capacity of
30 mllion BTU per hour or greater, and is the responsibility
of the owner or operator. The test nust be perfornmed by a
certified EPA Method 9 visible em ssions evaluator within 60
days after achi eving maxi num operation but no |ater than 180
days after initial startup. Testing nmust be done while the
unit is firing wood only. Test results are to be submtted
within 45 days after test conpletion

Conti nuous Qpacity Monitoring System (COVS) data may be used
in lieu of Method 9 observation data. Notification to DEQ
nmust be made 30 days before any performance test that the COVS
will be used to determ ne conpliance.
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2. Particulate emssions testing conformng to EPA Methods 1-5 is
required for all units having a maxi rum design heat input
capacity of 30 mllion BTU per hour or greater.

3. Emssions testing for nitrogen oxides and volatile organic
conmpounds is at the permt engineer's discretion for units in
non-attai nment areas which have a maxi num design heat i nput
capacity of 10 mllion BTU per hour or greater. Testing for
ni trogen oxi des should be done concurrently with testing for
particul ate em ssions and/or opacity when required.

4. For wood fired units claimng the 30% annual capacity factor
exenption, a 24-hour firing rate capacity denonstration
corresponding to the requirenents of 40 CFR 60.45c(b), is
required.

9. Training, Operation, and Mi ntenance

Al'l boiler operators should receive training in the operation of
the boiler, and if applicable, training in the operation of
pol I ution control equi pnent and/or continuous em ssion nonitoring
systens. Training shall consist of review and famliarization of
the manufacturer's operating instructions, at mninum In
addition, the permttee nust maintain witten operation and
mai nt enance procedures on site.

10. Noti fication

1. The owner or operator of all facilities subject to this
boi |l erplate nmust submt notification of the foll ow ng:

the date of construction or reconstruction,

the anticipated date of startup,

the actual date of startup

the anticipated date of em ssions tests,

the anticipated date of the continuous em ssions nonitor
performance eval uation, if applicable,

hwNE

2. Each notification submtted shall also contain the foll ow ng:

1. the design heat input capacity of the affected facility and
identification of fuels to be conmbusted in the affected
facility,

2. if applicable, a copy of any Federally enforceable
requirenment that limts the annual capacity factor for any
fuel or mxture of fuels,

3. the annual capacity factor at which the owner or operator
antici pates operating the affected facility based on all
fuels fired and based on each individual fuel fired.

Each notification shall be submtted to the DEQ Regi onal
Ofice. Copies of notifications, except those outlined in
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J.1.d. and e. above, should be mailed to the Chief Air Enforcement
Branch (3AT20), U. S. Environmental Protection Agency, Region 111, 1650 Arch
Street, Philadelphia, PA 19103-2029 if the affected unit has a maximum design heat
input capacity of 10 million through 100 million BTU per hour.

Recor dkeepi ng

1. Al facilities operating wood fired boilers nust maintain the
followng records on site for the nbst recent five year
peri od:

1. [hourly,] daily, nonthly, and annual records of wood
consuned,

2. a statenent of the tine, place, and nature of training
provi ded to each boil er operator,

3. a boiler operation and nmai ntenance procedure.

Reporti ng

One copy of em ssions testing data shall be submtted to the DEQ
Regi onal O fi ce. One copy of the CEMS perfornmance eval uation
reports shall be submitted to the DEQ Regi onal O fice.

If there are any facility or air pollution control equipnment
failures or malfunctions that cause excess em ssions for nore
t han one hour, the owner shall notify DEQ by facsimle, tel ephone
or telegraph of the failure or malfunction and within tw weeks,
provide a witten statenent giving all pertinent facts. Wen the
condition has been corrected, the owner shall notify DEQ

Excess em ssion reports for any cal endar quarter for which there
are excess emssions fromany unit with a maxi num desi gn heat

i nput capacity of 30 mllion BTU per hour or greater shall be
sent to the DEQ Regional Ofice with a copy nailed to the EPA,
Air Enforcenent Branch (3AT20), Region Il1l, 841 Chestnut Street,
Phi | adel phia, PA 19107. These excess em ssion reports shall

conformto the requirements of 0 60.48c(c) of NSPS Subpart Dc.

Model i ng

Model ing analysis is required for criteria and toxic pollutants
i n accordance with current agency policy.

Perm t Approval

Approval authority is given to the Regional Ofice. Signatory

authority shall be in accordance with DEQs delegation of
authority.
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ATTACHVENT A - EXAMPLE CALCULATI ONS
Boi | er Boi | er and heat exchange cycl one burner WB&W 3 Drum Boi | er
| ocated at a furniture manufacturing facility
Fuel wood waste - green/dry m x, 35% noisture
Fuel usage 3.5 T/hr; 25,000 T/yr
Heat val ue 8,500 BTU/ I b (dry basis); 4,500 BTUIlb (as fired)
Sul f ur 0
Ash 1%

Heat Capacity31.5 x 10° BTU hr i nput

St eam Rati ng 20, 000 | b/ hr

Control s One mnulticlone Fly Ash Arrestor MI-SA-40-9CYTXD in
series with one Warren Environnental Cycl onic-800 scrubber
for particulate control.

Op. Schedule 24 hr/d, 7 d/wk, 52 wk/yr - 8760 hr/yr

SCC Nunber 1- 02- 009- 06

Em Factors AP-42, Section 1-6 (dated 10/96), factors will be used

for all pollutants.

Pol | ut ant b/ T
TSP 8.8

PM 10 use 8.8

CO 13.6

SO, 0. 15

NO, 1.5

VOoC 0.22

Toxic pollutant reviewis not required for this unit since it is rated
| ess than any cut-off size specified for the toxic pollutants in the
Whod Fired Boiler Boilerplate Procedures.

Uncontrol |l ed En ssions

PM 31.5 x 10° BTU hr ) 4500 BTU I b ) 2000 Ib/T * 8.8 I1b/T = 30.8
| b/ hr
30.8 Ib/hr * 8760 hr/yr ) 2000 I b/T = 134.9 T/yr

PM 10 30.8 Ib/hr, 134.9 T/yr

cO 3.5 T/hr * 13.6 Ib/T = 47.6 | b/ hr

47.6 I b/ hr * 8760 hr/yr ) 2000 I b/T = 208.5 T/yr
3.5 T/hr * 0.15 Ib/T = 0.53 I b/ hr

0.53 Ib/hr * 8760 hr/yr ) 2000 1b/T = 2.3 T/yr
NO 3.5 T/hr * 1.5 Ib/T = 5.25 | b/ hr

' 5.25 Ib/hr * 8760 hr/yr ) 2000 I b/T = 23.0 T/yr
VOC 3.5 T/hr * 0.22 Ib/T = 0.77 1b/ hr

0.77 Ib/hr * 8760 hr/yr ) 2000 1b/T = 3.4 T/yr

SO

2

Annual Capacity Factor

25,000 T wood/yr * 4500 BTU Ib * 2000 Ib/T = 225 x 10° BTU yr actual
heat i nput
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31,500,000 BTU hr input * 8760 hr/yr = 275.9 x 10° BTU yr potenti al

Annual Capacity  Actual _ 225x10° BTU/yr
Factor Potential  275.9 x10° BTU/yr

=0.816

heat i nput
0.816 > 0.3 and 31.5 x 10° > 30 x 10° BTU hr, therefore, NSPS limt of
0.1 I'b/10° BTU applies for particulate matter em ssions.

Expected Emissions

PM 0.11b/10° BTU

0.11b/10° BTU/hr * 31.5 x 10° BTU/hr = 3.2 Ib/hr

225 x 10° Btu/yr * 0.1 1b/20° BTU ) 2000 Ib/T = 11.3 T/yr
PM-10 3.2 Ib/hr, 11.3 Tlyr

CO 47.6 Ib/hr

25,000 T/yr * 13.6 Ib/T ) 2000 Ib/T = 170 T/yr
SO, 0.5 Ib/hr

25,000 T/yr * 0.15Ib/T ) 2000 Ib/T = 1.9 Tlyr
NOy 5.3 Ib/hr

25,000 T/yr * 1.51b/T ) 2000 Ib/T = 18.8 T/yr
VOC 0.77 lb/hr

25,000 T/yr * 0.22 Ib/T ) 2000 Ib/T = 2.8 Tlyr

Recommended Emissions

PM 0.11b/10° BTU, 11.3 T/yr
PM-10 0.11b/10° BTU, 11.3 T/yr
CO 47.6 Ib/hr, 170 Tlyr

SO, 0.51b/hr, 1.9 Tlyr

NO, 5.3 Ib/hr, 18.8 Tlyr

VOC 0.77 lb/hr, 2.8 T/yr
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